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In the trinuclear title compound, [Z^Q^^^nN^J^HjO, 
each terminal Zn 11 atom is coordinated by an N 3 donor set 
from the Schiff base ligands and two CI atoms in a distorted 
square -pyramidal geometry. The central Zn 11 atom is tetra- 
hedrally coordinated by two piperazine N atoms from two 
Schiff base ligands and two CI atoms. The piperazine rings 
adopt chair conformations. In the crystal structure, adjacent 
complex molecules are linked into a three-dimensional 
network via N-H- ■ O, C— H- ■ CI and C— H- ■ O hydrogen 
bonds. The structure includes two water molecules, one of 
which is disordered over two positions with occupancies of 
0.753 (15) and 0.247 (15). 

Related literature 

For related structures, see: Mukhopadhyay et al. (2003); Xu et 
al. (2008). For a description of the geometry of complexes with 
five-coordinate metal ions, see: Addison et al. (1984). 



p = 2.46 mm 
T = 100 K 

Data collection 

Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.626, r maI = 0.809 

Refinement 

R[F 2 > 2a(F 2 )] = 0.046 

wR(F 2 ) = 0.127 

5 = 1.04 

7831 reflections 

424 parameters 

8 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



0.21 x 0.12 x 0.09 mm 



16465 measured reflections 
7831 independent reflections 
6241 reflections with I > 2a(l) 
R,„, = 0.024 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.92 e A~ 3 

Ap mi „ = -1.31 e A~ 3 



D-H-A 




£> — H 


H- ■ A 


D- ■ A 


D-H-A 


N4-H4Af- ■ 


Ol' 


0.91 (2) 


2.05 (2) 


2.953 (7) 


170 (5) 


N5— H5iV- ■ 


or 


0.92 (2) 


2.41 (2) 


3.310 (6) 


169 (5) 


C3-H3- ■ C16" 


0.95 


2.78 


3.563 (4) 


140 


C7-H7C- ■ ■ 


cm™ 


0.98 


2.79 


3.634 (5) 


144 


CU-H14A 


■ ■ C13 iv 


0.99 


2.78 


3.493 (5) 


130 


C16-H16B- 


■ C16 v 


0.99 


2.81 


3.509 (5) 


128 


C19-H19A 


■ C14 vi 


0.99 


2.70 


3.689 (6) 


174 


C11-H1L4 


■ C12 


0.99 


2.81 


3.524 (5) 


129 


C13— H13B- 


■Cll 


0.99 


2.63 


3.461 (5) 


141 


C17-H17A 


■ ■ -C15 


0.99 


2.78 


3.491 (5) 


129 


C14— H14j4 


■ 02' 


0.99 


2.59 


3.331 (9) 


131 


C15— H15B- 


•or 


0.99 


2.60 


3.431 (7) 


142 


Symmetry 
-x + 2, -y 4 


codes: 
■1,-z-t 


(i) -*+l,-y 
- 1; (iv) x + 1, v, z; 


+ 1,-2 + 1; 
(v) x—l.y, z; 


(li) x-l,y- 
fvi) — x + 1, — y 


hl.z-l; (m) 
,-z + l. 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: SHEEXL97 and publCIF (Westrip, 2010). 

The authors thank the University of Malaya for funding this 
study (FRGS grant No. FP004/2010B). 




Experimental 

Crystal data 

[Zn 3 Cl 6 (C 13 H 2 oN4)2]-2H 2 0 

M, = 909.50 

Triclinic, PI 

a = 7.6060 (3) A 

b = 14.8850 (5) A 

c = 16.7153 (5) A 



a = 72.570 (2)° 
ft = 86.834 (2)° 
y = 88.936 (2)° 
V = 1802.78 (11) A 3 
Z = 2 

Mo Ka radiation 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CI5190). 
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Hexachloridobis{/'2-2-(piperazin-l-yl)-A r -[l-(2-pyridyl)ethylidene]ethanamine}trizinc dihydrate 
N. Suleiman Gwaram, H. Khaledi and H. Mohd Ali 

Comment 

It has been shown that ligands having piperazine ring, depending on the ring conformation (chair or boat), may display 
ambidentate ligation behavior (Mukhopadhyay et ah, 2003; Xu et ah, 2008). The title compound was obtained upon the 
reaction of the in situ prepared Schiff base, 2-piperazino-A L [l-(2-pyridyl)ethylidene]ethanamine, with zinc(II) chloride. As 
shown in Fig. 1, the compound contains three unique metal centers. One Schiff base ligand chelates each of the two terminal 
zinc atoms via three N atoms. The piperazine rings assume chair conformations and their nitrogen atoms, N4 and N5, which 
stay away from chelation, are coordinated to the central zinc atom. Within the resulting trinuclear zinc complex, the metal 
atoms are separated by 5.8498 (7) A (Znl— Zn2) and 7.0153 (7) A (Zn2 - Zn3). The coordination environment around each 

metal center is completed by two CI atoms, resulting in a tetrahedral geometry for the central Zn 11 ion and square-pyramidal 
geometries for the terminal zinc atoms (x = 0.39 and 0.26 for Znl and Zn3 centers, respectively, Addison et ah, 1984). The 
crystal structure contains intra- and intermolecular C — H— CI interactions (Table 1). The latter connect the adjacent metal 
complexes into a three-dimensional network. The complex is N — H - 0 and C — H-- 0 hydrogen bonded to two molecules 
of water, one of which being disordered between two sites. 

Experimental 

A mixture of 4-(2-aminoethyl) piperazine (0.2 g, 1.55 mmol) and 2-acetylpyridine (0.19 g, 1.55 mmol) in ethanol (20 ml) 
was refluxed for 2 h and then an ethanolic solution of zinc (II) chloride (0.21 g, 1.55 mmol) was added. The resulting 
solution was refluxed for 30 min and then set aside at room temperature for a few days whereupon the prismatic crystals 
of the title compound were obtained. 

Refinement 

The C-bound H atoms were placed at calculated positions and refined as riding on their parent atoms, with C-H = 0.95 
(aryl), 0.98 (methyl) and 0.99 (methylene) A. The N-bound H atoms were located in a difference Fourier map and refined 
with a N-H distance restraint of 0.91 (2) A. For all H atoms J/i S0 (H) were set to 1.2 (1.5 for methyl) times the J7 e q(carrier 
atom). H atoms of the water molecules could not be reliably located and were omitted from the refinement. One of the water 
oxygen atoms (02) is disordered over two positions with refined site occupancy factors of 0.753 (15) and 0.247 (15). An 
ISOR restraint (Sheldrick, 2008) was applied to the major component of the disordered water oxygen atom (02). 



Figures 




Fig. 1. The molecular structure of the title compound (50% probability displacement ellips- 
oids). Only the major component of disordered 02 is shown. 
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Hexachloridobis{|j2-2-(piperazin-1 -yl)-iV-[1 -(2-pyridyl) ethylidene]ethanamine}trizinc dihydrate 



Crystal data 

[Zn3Cl 6 (C 13 H 2 oN4) 2 ]-2H 2 0 

M r = 909.50 

Triclinic, PI 

Hall symbol: -P 1 

a = 7.6060 (3) A 

b = 14.8850 (5) A 

c= 16.7153 (5) A 

a = 72.570 (2)° 

(3 = 86.834 (2)° 

y= 88.936 (2)° 

V= 1802.78 (11) A 3 



,-3 



1 = 2 

F(000) = 928 
Z) x = 1.675 Mgm" 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 5640 reflections 
9 = 2.6-29.0° 

li = 2.46 mnT 1 

T= 100 K 

Prism, yellow 

0.21 x 0.12x0.09 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.626, T max = 0.809 
16465 measured reflections 



783 1 independent reflections 

6241 reflections with 7 > 20(7) 
Rmt = 0.024 



h = -9^9 

*- = -18-»19 
/ = -21-»21 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.046 

wR(F 2 ) = 0.127 

S= 1.04 

7831 reflections 
424 parameters 
8 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[o 2 (F 0 2 ) + (0.05 73P) 2 + 5.66P] 

where P = (F 0 2 + 2P c 2 )/3 

(A/a) max = 0.001 



0.92 e . 



Ap m i„ = -1.31 e A 



-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 



sup-2 



supplementary materials 



between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Znl 


0.60721 (6) 


0.60302 (3) 


0.15462 (3) 


0.01962 (12) 


Zn2 


0.54211 (8) 


0.26399 (4) 


0.44315 (3) 


0.03191 (15) 


Zn3 


0.96674 (6) 


-0.03792 (3) 


0.78382 (3) 


0.01865 (12) 


Cll 


0.32182 (14) 


0.57174 (8) 


0.20310 (7) 


0.0286 (2) 


C12 


0.76455 (14) 


0.49402 (7) 


0.11373 (6) 


0.0245 (2) 


C13 


0.25702 (18) 


0.28147 (10) 


0.47790 (9) 


0.0461 (3) 


C14 


0.6177 (2) 


0.18718 (10) 


0.35034 (8) 


0.0451 (3) 


C15 


0.82202 (14) 


0.06069 (7) 


0.84965 (6) 


0.0251 (2) 


C16 


1.24603 (14) 


0.01080 (8) 


0.74837 (7) 


0.0276 (2) 


Nl 


0.5433 (4) 


0.6860 (2) 


0.0275 (2) 


0.0191 (7) 


N2 


0.6720 (5) 


0.7394 (2) 


0.1477 (2) 


0.0213 (7) 


N3 


0.7470 (5) 


0.5792 (2) 


0.2849 (2) 


0.0222 (7) 


N4 


0.6610(5) 


0.3943 (3) 


0.4067 (2) 


0.0279 (8) 
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0.724 (6) 


0.400 (4) 


0.450 (2) 


0.033* 


N5 


0.6552 (5) 


0.1858 (3) 


0.5515 (2) 


0.0302 (9) 
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0.657 (7) 


0.210 (3) 


0.596 (2) 


0.036* 
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CI 
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HI 


0.4640 
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0.7791 (3) 
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0.0186 (8) 
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0.6400 (5) 
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— U.ZZo3 (3 J 


1 A1/CC /1\ 

1.U30J (3 ) 


A AT)C /A\ 

U.UZZj \y) 


H25 


1.1370 


-0.2201 


1.0864 


a nn * 

U.Uz/* 


C26 


1.0607 (5) 


-0.1473 (3) 


0.9690 (3) 


0.0216(8) 


H26 


1.0838 


-0.0868 


0.9742 


0.026* 


Ol 


0.2839 (6) 


0.7374 (3) 


0.2857 (3) 


0.0589 (12) 


02 


0.1410(14) 


0.6105 (5) 


0.4450 (5) 


0.087 (3) 


02' 


0.007 (3) 


0.5754 (12) 


0.4953 (12) 


0.053 (8) 



0.753 (15) 
0.247 (15) 
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Atomic displacement parameters (A 2 ) 





U 


TT 22 

u 


U 


U 


u 


U 


Znl 


A AT 1 A /T\ 

0.0219 (3) 


A A 1 O C ZO~\ 

0.0135 (2) 


A AOOA ZO~\ 

0.0220 (2) 


A AAO O O /10t 

-0.00288 (18) 


A AA 1 O A /I A\ 

-0.00124 (19) 


A AAO OO H 0\ 

-0.00282 (18) 


Zn2 


A AT or /t \ 

0.0386 (3) 


A AT 1 A /T ^ 

0.02 /4 (3) 


A AO CC /T\ 

0.0255 (3) 


A AAT O /'T^ 

-0.0038 (2) 


A AA A 1 ZO\ 

-0.004/ (2) 


A AAA*7 /'T^ 

-0.000 / (2) 


Zn3 


0.0221 (2) 


A A1 f 1 /T \ 

0.0161 (2) 


0.0160 (2) 


-0.00138 (18) 


0.00034 (18) 


-0.00237 (17) 


i 

Cll 


A AO 1 O /C\ 

0.0213 (5) 


a ao A/; //;\ 

0.0296 (6) 


A AOOO" t Z\ 

0.0287 (5) 


A AAO /; / A\ 

-0.0036 (4) 


A AAOO //I \ 

0 .0022 (4) 


A AAA A //1\ 

0.0009 (4) 


C12 


A ATAO 

0.029o (6) 


A A 1 *7A /C\ 

0.0179 (5) 


0.0266 (D) 


A AAT O (A \ 

0.0028 (4) 


A AA /IT (A \ 

-0.0043 (4) 


A A A "7 A ( A \ 

-0.00 /4 (4) 


C13 


a at czz /"T\ 
0.0356 ( /) 


A ACAA /CA 

0.0509 (8) 


A A A H£ /'0^ 

0.04 /6 (8) 


A A 1 1 T f £\ 

-0.01 13 (6) 


A AA A 1 /ZZ\ 

-0.0041 (6) 


-0.00 Id (6) 


C14 


A A/f I / A\ 

0.0651 (9) 


A AT *7A /'*7^ 

0.0370 (7) 


A AT A A /"7\ 

0.0349 (7) 


A AAT7 / C\ 

-0.0077 (6) 


A AATA / £L\ 

-0.0039 (6) 


A A 1 T *7 

-0.0127 (5) 


C15 


A AT 1 1 t £\ 

0.0317 (6) 


A AO A 1 iZ\ 

0.0201 (5) 


A AOOA i Z\ 

0.0239 (5) 


A AAAO" i A\ 

0.0007 (4) 


A AA 1 H t A \ 

0.0017 (4) 


A AAOA //1~\ 

-0.0079 (4) 


CI 6 


A ATT! /f\ 

0.0233 (5) 


A AT*7A /C\ 

0.02 /0 (5) 


A AT7C ( C\ 

0.02 /5 (d) 


A AA 1 C ( A \ 

-0.0015 (4) 


A AAAO ( A \ 

0.0008 (4) 


A AAAA fA\ 

-0.0009 (4) 


XT 1 

N 1 


0.0188 (17) 


A A1 AC ( ~\ £\ 

0.0145 (16) 


A AT>*7 / 1 ^\ 

0.0227 (17) 


A AA 1 *7 / 1 T \ 

-0.0017 (13) 


A AAA/C /1 A \ 

-0.0006 (14) 


A AAT A /I 1\ 

-0.0034 (13) 


MO 

N2 


a /m/i / 1 o\ 

0.0224 (18) 


A A 1 *7ZZ / 1 *7~\ 

0.0176 (17) 


A ATT /C /I 0\ 

0.0236 (18) 


A AAT A ( 1 A \ 

-0.0029 (14) 


A A AO A /I A \ 

-0.0039 (14) 


A AA C A ( 1 A \ 

-0.0050 (14) 


N3 


a AOiCiC / 1 A^ 

0.0266 (19) 


A A 1 *7T /1 T\ 

0.0172 (17) 


A AI 1 *7 / 1 ^\ 

0.0217 (17) 


A AA C T / 1 /I \ 

0.005 3 (14) 


A AAO A / 1 ^ \ 

0.0024 (14) 


A AAT C ( 1 A \ 

-0.0035 (14) 


N4 


A AT T /"ON 

0.032 (2) 


A ATC /T\ 

0.025 (2) 


A AT> 1 / 1 0\ 

0.0221 (18) 


A AAT 1 / \ £.\ 

-0.0021 (16) 


A AA CC / 1 C\ 

-0.0055 (16) 


A AAAA f\ C\ 
0.0000 (15) 


N5 


A A^n /T\ 

0.029 (2) 


A AT 1 /'"^ 

0.031 (2) 


A AT/IO / 1 A\ 

0.0248 (19) 


A AA 1 C /I H\ 

0.0015 (17) 


A AA 1 O / 1 C\ 

-0.0018 (16) 


A A A 1 A / 1 £L \ 

0.0010 (16) 


m/; 

No 


A AO CC / 1 A~\ 

0.0255 (19) 


A AO A A /1 A\ 

0.0244 (19) 


A A 1 O A 1 1 

0.0184 (17) 


A AAAO /1 

0.0008 (15) 


A AA 1 O fA A\ 

0.0018 (14) 


A AAAO /1 A \ 

0.0008 (14) 


N7 


A AO/CC / 1 A\ 

0.0265 (19) 


A AOO 1 /1 0~\ 

0.0231 (18) 


A A 1 OA / 1 H\ 

0.0180 (17) 


A A A 1/1 / 1 C\ 

0.0014 (15) 


A AA A "7 /1 A \ 
0 .0047 (14) 


A AAO A i 1 A \ 

-0.0084 (14) 


N8 


a a 1 *7T / 1 *7^ 

0.0173 (17) 


A A 1 *7/C / 1 *7^ 

0.01 /6 (1 /) 


A A 1 OO / 1 /Z\ 

0.0172 (16) 


A AA I O i'I T\ 

-0.0018 (13) 


A AAA 1 f 1 T"\ 

0.0001 (13) 


A AAO T 

-0.0032 (13) 


CI 


0.024 (2) 


a ata /'T^ 

0.020 (2) 


A ATT 

0.023 (2) 


A AA 11 /1 

-0.0011 (17) 


A AAAT / 1 H\ 

0.0003 (17) 


A A A CO / 1 C\ 

-0.0058 (16) 


C2 


A ATA 

0.020 (2) 


A ATO /T\ 

0.028 (2) 


A AT A /T\ 

0.024 (2) 


A AAT O / 1 "7\ 

-0.0028 (17) 


A AA 11/1 1\ 

-0.0017 (17) 


A AA O A / 1 "7\ 

-0.0084 (17) 


C3 


A ATT /T\ 

0.022 (2) 


A ATT /'"^ 

0.022 (2) 


A ATT 

0.023 (2) 


A AAAT /1 H\ 

0.0003 (17) 


A AA 11 / 1 

0.0011 (1 /) 


A AA 1 T /I H\ 

-0.0013 (1 /) 


C4 


A ATT 

0.023 (2) 


A A 1 T *7 / 1 A\ 

0.013 / (19) 


A AT/C /T\ 

0.026 (2) 


A AAA O / 1 /C^ 

-0.0008 (16) 


A AAT O ( 1 1\ 

0.0028 (1 /) 


A AAT C ( ~\ £\ 

-0.0025 (16) 


C5 


a ai n / 1 rv\ 

0.0151 (19) 


a a 1 r o / 1 a\ 

0.0168 (19) 


r\ r\TT /t\ 

0.022 (2) 


0.0001 (15) 


0.0036 (15) 


f\ f\f\ A f\ f 1 C \ 

-0.0040 (15) 


C6 


A A 1 "7A / 1 A\ 

0.0170 (19) 


A Alio / 1 A\ 

0.0138 (19) 


A ATC /T\ 

0.025 (2) 


A AAA A /1 C\ 

-0.0009 (15) 


A AATT / 1 r\ 

0.0023 (16) 


A A A A A / 1 C\ 

-0.0044 (15) 


C7 


A A A 1 /T \ 

0.041 (3) 


A A1 A fW 

0.014 (2) 


A ATZZ /1\ 

0.026 (2) 


A A A 1 *7 /I 0\ 

-0.001 / (18) 


A AAAO /1 fl\ 

-0.0008 (19) 


A AAT C / 1 *7^ 

-0.0035 (1 /) 


Co 


A A A 1 /T ^ 

0.041 (3) 


A A 1 C /'T^ 

0.016 (2) 


A AT*7 

0.027 (2) 


A A A CI /I ON 

-0.0053 (18) 


A AAOA /1 A\ 

-0.0080 (19) 


A AAZZ T / 1 H\ 

-0.0063 (17) 


C9 


A AO A ZO~\ 

0.029 (2) 


a atc /"on 

0.025 (2) 


A AOO /o^ 

0.028 (2) 


A AAT O f 1 0\ 

-0.0038 (18) 


A AAA 1 /1 0^ 

-0.0091 (18) 


A A A C C /I 0\ 

-0.0055 (18) 


CIO 


A AO C /"O 1 * 

0.025 (2) 


A AT A /T\ 

0.024 (2) 


A AO A ZO\ 

0.030 (2) 


A AAT T 

0.0022 (18) 


A AA A £ /1 0^ 

-0.0046 (18) 


A AA/C A / 1 0~\ 

-0.0060 (18) 


Cll 


A AO A /"O 1 * 

0.030 (2) 


A ATT /"ON 

0.023 (2) 


A AO c /o^ 

0.025 (2) 


A A A 1 T /IO\ 
0.0012 (18) 


A AA 1 A / 1 0\ 

-0.0010 (18) 


A AA A A / 1 

-0.0049 (17) 


C12 


A AT C /T ^ 

0.035 (3) 


A m/: /T\ 

0.026 (2) 


A AT 1 /T\ 

0.021 (2) 


A AAT C / 1 A\ 

0.0035 (19) 


A AA 1/1 f~\Q\ 

-0.0014 (18) 


A AA*7T / 1 H\ 

-0.0073 (17) 


C13 


A AO A ZO~\ 

0.029 (2) 


A AO A ZO~\ 

0.029 (2) 


A AT A 

0.024 (2) 


A AAAO / 1 A\ 

-0.0008 (19) 


A A A 1/1/1 0\ 

0.0014 (18) 


A AAO 1 1 1 0\ 

-0.0037 (18) 


C14 


A AO O n\ 

0.032 (3) 


A AO £ 

0.036 (3) 


A ATA /T\ 

0.030 (2) 


A AA 1 ZO~\ 

0.001 (2) 


A AAO ZO~\ 

0.003 (2) 


A AA/C ZO~\ 

0.006 (2) 


C15 


A AO A ZO\ 

0.024 (2) 


A AO A ZO\ 

0.034 (3) 


A ATT 

0.02 / (2) 


A AA 1 T / 1 A\ 

-0.0012 (19) 


A AAA/C / 1 0^ 

0.0006 (18) 


A AA*7A /1 fl\ 

0.00 /9 (19) 


C16 


a at 1 /t \ 

0.031 (2) 


a at r\ 

0.030 (2) 


/"\ Aof /T\ 

0.025 (2) 


r\ r\r\r /t\ 

-0.005 (2) 


0.0005 (19) 


-0.0008 (19) 


C17 


A at r /T\ 

0.025 (2) 


0.027 (2) 


A AT A /T\ 

0.024 (2) 


A AAT O / 1 0\ 

-0.0038 (18) 


A A AAA / 1 "7\ 

0.0009 (17) 


A AAAT /1 OA 

0.0003 (18) 


C18 


A A /I *7 /T ^ 

0.047 (3) 


A AO /C /O \ 

0.036 (3) 


0.016 (2) 


A AAA /'T^ 

0.009 (2) 


AAAIO /1A\ 

-0.0018 (19) 


A AAT C f 1 0\ 

-0.0036 (18) 


C19 


0.046 (3) 


0.034 (3) 


0.021 (2) 


0.008 (2) 


-0.008 (2) 


-0.0153 (19) 


C20 


0.031 (2) 


0.021 (2) 


0.036 (2) 


0.0013 (18) 


-0.0056 (19) 


-0.0131 (19) 


C21 


0.0155 (19) 


0.022 (2) 


0.024 (2) 


0.0014(16) 


-0.0010 (16) 


-0.0082 (16) 


C22 


0.0154 (19) 


0.0169 (19) 


0.0194(19) 


0.0000 (15) 


0.0011 (15) 


-0.0045 (15) 


C23 


0.021 (2) 


0.0170(19) 


0.026 (2) 


0.0000(16) 


0.0019(16) 


-0.0043 (16) 


C24 


0.023 (2) 


0.022 (2) 


0.022 (2) 


0.0027 (17) 


-0.0004 (17) 


0.0014(17) 


C25 


0.019(2) 


0.029 (2) 


0.018(2) 


-0.0014 (17) 


-0.0002 (16) 


-0.0044 (17) 


C26 


0.021 (2) 


0.022 (2) 


0.022 (2) 


-0.0041 (16) 


0.0002(16) 


-0.0067 (16) 


Ol 


0.061 (3) 


0.048 (3) 


0.072 (3) 


0.017 (2) 


-0.023 (2) 


-0.022 (2) 
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02 


0.139(7) 


0.064 (4) 


0.064 (5) -0.018(4) 


-0.060 (5) -I 


02' 


0.082 (16) 


0.034(10) 


0.048 (12) -0.001 (9) 


-0.041(11) -i 


Geometric parameters (A, °) 








Znl— N2 




1 a/;/; /t\ 
2.U66 (3) 


p~7 i no 
C / — H ID 


A AO 

u.ys 


Znl— Nl 




2.1VU (3) 


p~7 i ' 

C / — H /C 


A AO 

u.ys 


Znl— C12 




2.2436 (11) 


po pa 

cs — cy 


1 C 1 A i£\ 

1.514 (6) 


Znl— Cll 




1 1 OAA { 1 1 \ 

2.28UV (11) 


PO TJO A 

C8 — H8A 


A AA 

u.yy 


Znl— N3 




1 AC\A f1\ 

LAW (3) 


po HOD 

C8 — H8B 


A AA 

u.yy 


Zn2— N5 




a/: 1 l a \ 
2.U61 (4) 


PA TJA A 

cy — HyA 


A AA 

u.yy 


Zn2— N4 




1 a/; 1 {a \ 
2.U61 (4) 


PA TJAO 

cy — HyB 


A AA 

u.yy 


Zn2— C14 




2.2323 (1 5) 


pin pi 1 

C1U — Cll 


1 C 1 A ( &\ 

1.514 (0) 


Zn2— C13 




2.2445 (15) 


pin tt 1 a a 
C1U — H1UA 


A AA 

u.yy 


Zn3— N7 




2.U86 (3) 


pin tt 1 AO 
C1U — H1UB 


A AA 

u.yy 


Zn3— N8 




1 "7A li \ 
2.1 /U (3) 


p 1 1 T_rl 1 A 
Cll — HI 1A 


A AA 

u.yy 


Zn3— C16 




2.24/3 (12) 


P 1 1 TJ1 in 

Cll — HI IB 


A AA 

u.yy 


Zn3— N6 




1 TCI 

2.253 (3) 


P 1 T P 1 1 

C12 — C13 


1 C 1 1 i£\ 

1.513 (6) 


Zn3— C15 




2.3132 (11) 


C12 — H12A 


A AA 

u.yy 


Nl— CI 




1 1 TO /C\ 

1.328 (5) 


P 1 1 TJ 1 TO 

C12 — H12B 


A AA 

u.yy 


Nl— C5 




1 1 AO fG\ 

1.348 (5) 


P 1 1 TJ 1 1 A 

C 1 3 — H 1 3 A 


A AA 

u.yy 


N2— C6 




1.2 /6 (5) 


P 1 1 tj | in 

C13 — H13B 


A AA 

u.yy 


N2— C8 




1 a /:c /c\ 
1.465 (5) 


pii p 1 c 

C14 — C15 


1 C 1 A f£\ 

1.514 (6) 


N3— C12 




1.4 /5 (6) 


P 1 A Tj 1 A A 

C14 — H14A 


A AA 

u.yy 


N3— C9 




1 A "7A i Z \ 

1.4 /y (5) 


pii tj 1 

C14 — H14B 


A AA 

u.yy 


N3— CIO 




I 2 (6) 


P 1 C TJ 1 C A 

C 1 5 — H 1 5 A 


A AA 

u.yy 


N4— Cll 




1 A OA //;\ 
1.48U (6) 


P 1 C TJ 1 CO 

C15 — H15B 


A AA 

u.yy 


N4— C13 




1 A O 1 / £\ 

1.451 (0) 


p i £ pn 
C 1 o — C 1 / 


1 CT> ( £\ 

1.522 (0) 


N4— H4N 




a mn i i n\ 

u.yiu (iy) 


tj 1 /; a 
C16 — H16A 


A AA 

u.yy 


N5— C14 




1.484 (6) 


pu tj 1 /:o 
C16 — H16B 


A AA 

u.yy 


N5— CI 6 




1.4y2 (6) 


P 1 "7 TJ 1 1 A 

C 1 / — H 1 /A 


A AA 

u.yy 


N5— H5N 




n m / 1 a\ 

u.yi6 (iy) 


P 1 "7 TJ 1 "70 

CI / — HI ID 


A AA 

u.yy 


N6— C18 




1 AQA I £\ 

1.484 (6) 


P 1 O P 1 A 

ci8 — ciy 


1 c 1 a fn\ 
1.514 (/) 


N6— CI 7 




1 AQA { a\ 

1.484 (6) 


P 1 O TJ 1 O A 

C 1 8 — H 1 8A 


A AA 

u.yy 


N6— CI 5 




1 A OA { £\ 

1.4yu (6) 


P 1 O TJ 1 OO 

C 1 8 — H 1 8hs 


A AA 

u.yy 


N7— C21 




1 T7C /C\ 

1.2 /5 (5) 


P 1 A TJ 1 A A 

ciy — HiyA 


A AA 

u.yy 


N7— C19 




1 a / c\ 
1.40 / (5) 


pin tj i qo 

ciy — Hiyts 


A QQ 

u.yy 


N8— C26 




1 1 1 1 /c\ 

1.331 (5) 


P1A PH 

C2U — C2 1 


1 /i at i a\ 
1.4y3 (6) 


N8— C22 




1 1C/1 /c\ 

1.354 (5) 


mn mn a 
C2U — H2UA 


A AO 

u.ys 


CI— C2 




1 1 Ol 1 £\ 

1.383 (6) 


pm TJ1AO 

C2U — H2UB 


A AO 

u.ys 


CI— HI 




A AC 


p'ln TJTAP 

C2U — H2UC 


A QQ 

u.ys 


C2— C3 




1.381 (6) 


pn pii 
C21 — C22 


1 A A A 1 a\ 

1.4y4 (6) 


C2— H2 




A AC 

u.ys 


PTT P11 

C22 — C23 


1.3 10 (6) 


C3— C4 




i ion t c\ 

1.38y (6) 


pni pi/i 
C23 — C24 


i.iyi (6) 


C3— H3 




0.95 


C23— H23 


0.95 


C4— C5 




1.381 (6) 


C24— C25 


1.374 (6) 


C4— H4 




0.95 


C24— H24 


0.95 


C5— C6 




1.499 (6) 


C25— C26 


1.391 (6) 


C6— C7 




1.497 (5) 


C25— H25 


0.95 



0.016 (3) 
0.014 (8) 
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C7 — H7A 


0.98 


C26 — H26 


0.95 


JN2 — Znl — JN 1 


Id. 15 (13) 


UO A PO HOD 

H8A — C8 — H8t5 


1 no a 
1U8.4 


Ml 7~1 PII 

JN2 — Znl — C12 


1 1 f\ f\A /I 1 \ 

13U.U4 (11) 


Ml pn po 

JN3 — cy — C8 


111 1 { A\ 

113.1 (4) 


JN 1 — Znl — C12 


vj.Uo (y) 


xti pn un a 

jn3 — cy — HyA 


1 nn n 

luy.u 


Ml V«1 P1 1 

JN2 — Znl — Cll 


1 1U.4& (11) 


po pn un a 

C8 — cy — HyA 


1 nn n 

luy.u 


M 1 1 PI 1 

JN 1 — Znl — Cll 


nc /a\ 
Vj.ZO (V) 


Ml Pn U(1D 

JN3 — Cy — HyB 


1 nn n 

luy.u 


PI T v„ 1 pi 1 

C12 — Znl — Cll 


1 1 a i a (a \ 
11V.3U (4) 


po pn unD 

cs — cy — HyhS 


1 nn n 

luy.u 


Ml 7*. 1 Ml 

JN 2 — Zn 1 — JN 3 


*70 £1 ( 1 1\ 

16.03 (13) 


un a pn i inn 
HyA — Cy — Hyti 


1 n~7 o 
1U/.8 


Ml 7.^1 Ml 

JN 1 — Znl — JN3 


Iji.iy (12) 


mi p 1 n p 1 1 
JN 3 — C 1 U — C 1 1 


111 n (A \ 
lll.y (4) 


pn 7„i mi 
C12 — Znl — JN3 


nc nn /a\ 

yj.yy (v) 


mi pin Hint 
JN 3 — C 1 U — ti 1 U A 


1 nn i 

iuy.2 


pi 1 v.. 1 mi 
Cll — Znl — JN3 


1 nn i/^ /a\ 
1UU.ZO (y) 


pii pin mnA 
CI 1 — C1U — H1UA 


1 nn i 

iuy.2 


MC 7 ~> XT/1 

JN5 — Zn2 — JN4 


1 a*7 m / 1 £\ 
1U /.U / (lo) 


mi pin umD 
JN3 — C1U — H1UJ3 


1 nn 1 

iuy.2 


MC 7 ~> PII 

JN 3 — Zn2 — C 14 


lUi.yj (13) 


P11 pin ui/id 
C 1 1 — CI U — ti 1 UB 


1 nn i 

iuy.2 


M/1 7~1 PI/1 

JN 4 Zn2 — C14 


luy.Do (iz) 


mnA pin ni no 
ti 1 UA — C 1 U — ti 1 UB 


1 n"7 n 

iu/.y 


JN 5 — Zn2 — Lu 


lUo.Di (12) 


XT A P11 P1A 

JN4 — Cll — C1U 


1 1 1 A I A\ 

112.4 (4) 


JN 4 Zn2 — C13 


1 AQ CI /1 OA 

lUo.ol (12) 


M/1 1 1 U 1 1 A 

JN4 — Cll — rill A 


1 no 1 

iuy.1 


pi /i 7.n Pll 
C14 — Zn2 — C13 


1 TA 1 A 

12U.1U (o) 


pin pii tt 1 i a 
C1U — Cll — HI 1A 


1 nn 1 

iuy.1 


M*7 7~1 MO 

JN / — Zn3 — JN 6 


/!).4o (13) 


M/1 P 1 1 Til 1 n 

JN4 — Cll — HI Its 


1 nn 1 

iuy.1 


M"7 7«1 P1£ 

JN / — Zn3 — Clo 


11/1 CO /I u 

1 14. j2 (11) 


pin P11 TJ11T3 

C1U — Cll — HI IB 


1 nn 1 

iuy.1 


MO '7,-1 Pl/; 

JN 5 — Zn3 — Clo 


1 A 1 A^> /A\ 

1U1 .42 (y) 


TJ11A P11 TJ11T3 

HI 1 A — Cll — HI IB 


1 n"7 n 

iu / .y 


M"7 7 "1 M/; 

JN / — Zn3 — JN 0 


"7*7 OA /1 T\ 

/ /.oy (13) 


Ml PIT PII 

JN 3 — C 1 2 — C 1 3 


1111 ( A\ 

112.1 (4) 


MO 7 "1 M^ 

JN 6 — Zn3 — JN 0 


iDl.DO (13) 


mi pn un a 
JN3 — C12 — H12A 


1 nn i 

iuy.2 


P1£ 7«1 M£ 

Clo — Zn3 — JNo 


AO A O / 1 A\ 

yo.4o (1U) 


pii pn tt n a 
C13 — C12 — H12A 


1 nn i 

iuy.2 


M*7 ~7 ,-1 PIC 

JN / — Zn3 — CD 


nc aq / 1 1 \ 
133. y3 (11) 


mi p 1 1 m ir> 
JN3 — C12 — H12B 


1 nn 1 

iuy.2 


MO ~7 — PIC 

JN 5 — Zn3 — tD 


nr /:r\ /A\ 

yD.ou (y) 


pii pn iTiiD 
C13 — C12 — H12B 


1 nn 1 

iuy.2 


pl/: 7«i Pic 
Clo — Zn3 — CD 


1 AA Z A ( A \ 

lUy.M (4) 


unA pn Tjno 
H 1 2A — C 1 2 — H 1 2B 


1 n~7 n 

iu/.y 


m/; 7„o pic 
JNo — Zn3 — CD 


A/i /Z^i ( 1 A\ 

yo.o2 (1U) 


M/i pii pn 
JN4 — C13 — C12 


1111 { A\ 

111. / (4) 


P1 Ml PC 

CI — JN 1 — C5 


1 1 O *7 n\ 

llo. / (3) 


M/1 P11 tj 1 1 A 

JN4 — C13 — H13A 


1 nn 1 

iuy.1 


/ ■ 1 XT 1 V 1 

CI — JN 1 — Znl 


Y1I .b (3) 


PIT P11 TJ11A 

C12 — C13 — H13A 


1 nn 1 

iuy.1 


pc XT 1 7~ 1 

Cj — JN 1 — Znl 


111 *7 

113.7 (3) 


M/1 P11 TJ11T3 

JN4 — C13 — H13B 


1 nn 1 

iuy.1 


p/: xtt po 
Co — JN2 — CS 


my (4) 


pn pii ui id 
C12 — C13 — H13B 


1 nn 1 

iuy.1 


p/; XTT 7 1 

Co — JN2 — Znl 


nn i / 1 \ 
12U.1 \i) 


Un A P11 TJ11T3 

H 1 3 A — C 1 3 — H 1 3B 


1 n~7 o 
1U /.8 


PO XTT V 1 

Co — JN2 — Znl 


1 1 i n n \ 

iio.y (i) 


MC P 1 A P 1 C 

JN 5 — C 1 4 — C 1 3 


i ni / a\ 
ill. 1 (4) 


fMO Ml t~*Q 

CI 2 — JN 3 — cy 


1 1 n ^l^ 
1 1U.0 (3 J 


M^ A Ul A A 

JN j — C 1 4 — H 1 4 A 


1 no o 

iuy.2 


^11 mi nfi 
C12 — JN3 — C1U 


1U /. / (3) 


PK P1/1 T_T1 A A 

CI J — C14 — H14A 


1 nn i 

iuy.2 


pn Ml nfi 
CV — JN 3 — C 1 u 


1U /.U (3) 


MC P 1 A TJ1 /ID 

JN5 — C14 — H14B 


1 nn 1 

iuy.2 


nn Ml 7« 1 

C12 — JN3 — Znl 


lie l /l\ 
115.3 (i) 


pk P1/1 Tji/ir> 
CO — C14 — H14B 


1 nn 1 

iuy.2 


pn mi v., 1 
cy — JN 3 — Zn 1 


1 An i 
1UU.3 (2) 


T_T1 A A pii Tji/ir> 
H 1 4A — C 1 4 H 1 4B 


1 n~7 n 

iu/.y 


pi/1 Ml 7~ 1 

C1U — JN3 — Znl 


| 1 5 £ /1\ 

115.5 (3) 


m/; pi c p i a 
JN 0 — C 1 5 — C 1 4 


1 1 1 C //1\ 

113.5 (4) 


pi i M/i pn 
CI 1 — JN4 — C13 


1 AO "7 \ 

1US. / (i) 


m/: pi C ul C A 

JN 0 — C 1 J — H ISA 


1 no n 
lU8.y 


pi 1 M/1 7«1 

CI 1 — JN4 — Zn2 


111 £ 

111.0 (3) 


P1/1 PK tj 1 C A 

C14 — CI J — H15A 


1 no n 
lU8.y 


pn M/1 7«1 

C13 — JN4 Zn2 


111 o 

113.6 (3) 


M/i Pl C tj 1 CO 

JNo — CI J — H15B 


1 no n 
lU8.y 


pi 1 M/1 JJ/1M 

CI 1 — JN4 — H4JN 


1U / (i) 


PI/1 PK JJ1CT3 

C14 — CI J — H15B 


1 no n 

lus.y 


p| l \T A TT/1XT 

CI 3 — JN4 — H4JN 


106 (3) 


TT1CA P1C TI] rrj 

H 1 5 A — C 1 5 — H 1 5B 


107.7 


Zn2— N4— H4N 


109 (3) 


N5— C16— C17 


111.1 (4) 


C14— N5— C16 


108.5 (4) 


N5— CI 6— H16A 


109.4 


CI 4— N5— Zn2 


111.3 (3) 


C17— C16— H16A 


109.4 


CI 6— N5— Zn2 


112.2 (3) 


N5— CI 6— H16B 


109.4 


C14 — N5 — H5N 


100 (4) 


C17— C16— H16B 


109.4 
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P 1 /T MC TJCM 

Clo — JN j — HjJN 


1 PiC f1\ 

IUj (3) 


ZnZ — JN j — HjJN 


118 (3) 


no \T£ p 1 ^7 
Clo — JNo — CI / 


11 j.j (4) 


Clo — JNo — CI j 


111 Q (A\ 
111.5 (4) 


Pin M/i PK 

CI / — JNo — CI j 


iuy. / (3) 


Clo — JNo — Zn3 


1UZ.U {3 ) 


CI / — JNo — Zn3 


1 1 Pi *7 /">\ 

11U. / (z) 


CI D — JNo — Zn3 


lUo.y (3 J 


P1 1 M*7 P 1 fl 

czi — jn / — ciy 


IZZ.y (4) 


Czl — JN / — Zn3 


1 TPi 1 P3\ 

1ZU.1 (3) 


CI 9 — JN7 — Zn3 


inn \ 

117.0 (3) 


Czo — JNo — CzZ 


1 1 O "7 N 

118. / (3) 


Czo — JNo — Zn3 


lib. / (3) 


PT) MO ~7 ,~.~} 

CzZ — JN o — Zn3 


11/1 /I /"3\ 

114.4 (3) 


M1 P1 PO 

JN 1 — CI — Cz 


111 A //I \ 

123.0 (4) 


M 1 P 1 I I 1 

JN 1 — CI — HI 


1 1 o c 

116.5 


pi pi 1 1 1 
CZ — CI — rll 


118.3 


pi po pi 

C 3 — Cz — C 1 


no n { a\ 
118. / (4) 


pi p-> ii') 

C j — CZ — HZ 


1 IA C 
120.0 


p| PO TJl 

CI — Cz — HZ 


1 ia /; 
120.6 


pi pi p /i 
Cz — C3 — C4 


1 1 O C (A \ 

116.5 (4) 


p-> p-j Li-? 
CZ — C3 — H3 


1 in "7 
120. / 


p/i pi 1 1 1 
C4 — Co — H3 


1 IA 7 

120. / 


pf p /I PQ 

Cj — C4 — C3 


i in c //i \ 

ny.j (4) 


pf p /I I I A 

Cj — C4 — H4 


120.3 


PQ p /I I I 1 

Cj — C4 — H4 


1 in i 
120.3 


M1 PC P A 

JN 1 — CD — C4 


ill /; {a \ 
121.0 (4) 


M1 PC P/i 

JN 1 — C j — Co 


11/1 /; /i \ 
1 14.0 (3) 


P/l PC P/i 

C4 — Cj — Co 


111 o { A\ 

123.5 (4) 


MO P/i P*7 

JNz — Co — C/ 


125.5 (4) 


MO P/i PC 

JNz — Co — Cj 


1 1 c n l A\ 
115. / (4) 


p-7 p/: pc 

C / — Co — C j 


1 1 O O /I \ 

116.6 (3) 


p/i n in a 
Co — C / — H / A 


1 nn c 


{ • A P*7 I I "7 1) 

Co — C / — H /B 


1 nn c 


1 1 -7 a pa inn 
11 /A — C / — H Id 


1 nn £ 

iuy.5 


{ • A P*7 TT*7P 

Co — C / — H /C 


1 AA £ 

iuy.5 


TT*7A P*7 inP 

H7A — C7 — H7C 


1 AA C 

ioy.5 


H7B— C7— H7C 


109.5 


N2— C8— C9 


107.9 (4) 


N2— C8— H8A 


110.1 


C9 — C8 — H8A 


110.1 


N2— C8— H8B 


110.1 


C9— C8— H8B 


110.1 



nut p 1 /; ni<rn 

H 1 OA — C 1 0 — H 1 6rs 


1 AO A 
106.0 


XT/; fn pi/; 
No — CI / — Clo 


11/1/; //i\ 
1 14.0 (4) 


No — CI / — HI / A 


1 AO £. 

106.0 


p 1 /: p 1 "7 tins 
C 1 0 — C 1 / — rl 1 / A 


1 ao /: 
106.0 


m/; P 1 "7 m 1J> 

No — CI / — HI Id 


1 ao /: 
106.0 


p 1 /; pn jjiid 
Clo — CI / — HI Id 


1 ao /; 
106.0 


un a pn tji to 
H 1 /A — C 1 / — H 1 Id 


1 A"7 /: 
10/. 0 


xt/T pin /-i 1 a 

N 0 — C 1 8 — c i y 


111 1 1 A \ 

111.1 (4) 


M<£ PI O JJ 1 o A 

N 0 — C 1 8 — H 1 6 A 


1 AA A 

ioy.4 


pin pio tji O A 

C 1 y — C 1 8 — H 1 6 A 


1 AA A 

ioy.4 


TwT/T pi n tji on 

No — CI 8 — H16J3 


1 AA A 

ioy.4 


P1A PIO TJ10T3 

Ciy — C18 — H16J3 


1 AA A 

ioy.4 


U1 O A pi o TJ10T3 

H 1 6A — C 1 8 — H 1 6J3 


1 AO A 

106.0 


~KTH P 1 A PI O 

N / — c i y — C 1 8 


1 AO 1 { A\ 
106.2 (4) 


M"7 P 1 A TJ 1 A A 

n / — ciy — HiyA 


1 1 A 1 
110.1 


PIO p 1 A TJ1AA 

ci8 — ciy — HiyA 


1 1 A 1 
110.1 


M"7 P1A TJ1AT3 

n / — ciy — Hiyts 


1 1 A 1 
110.1 


PIO p 1 A jj 1 AO 

ci8 — ciy — Hiyts 


1 1 A 1 
110.1 


TJ1AA p 1 A JJ 1 fiD 

h i yA — c i y — h i yts 


1 AO A 
106.4 


pil P1A TJ1A A 

C2 1 — C20 — H20 A 


1 AA C 

ioy.5 


C2 1 — C20 — H20r> 


1 AA C 

ioy.5 


TJ1A A pin JJ1AO 

H20A — C20 — H20B 


1 AA C 

ioy.5 


C2 1 — C20 — H20C 


1 no c 

ioy.5 


TJ1A A pin JJ1AP 

H20A — C20 — H20C 


1 AA C 

ioy.5 


TJ1AT5 P1A JJ1AP 

H20B — C20 — H20C 


1 AA C 

ioy.5 


M"7 PI 1 pi A 

N / — C21 — C20 


ii/; i { a\ 
120.1 (4) 


M"7 PI 1 P11 

N / — C21 — C22 


1K 1 / A\ 

115.3 (4) 


P1A P11 P11 

C20 — C2 1 — C22 


nor ( A\ 

116.5 (4) 


MO P11 P11 

N 6 — C22 — C23 


111 A (A \ 

IZZ.V (4) 


MO P11 P1 1 

N 6 — C22 — C2 1 


11/1/; ii\ 
114.0 (i) 


pn pn pn 
C23 — C22 — C2 1 


1 n a //i \ 
123.4 (4) 


pii pn pi/i 
C22 — C23 — C24 


1 1 O A //1\ 

iio.y (4) 


pn pn un 
C22 — C23 — H23 


1 ia /; 
120.0 


pi/i pn jjn 
C24 — C23 — H23 


1 ia /; 
120.0 


pic pi/i pn 
C25 — C24 — C23 


1 1 A 1 / A\ 

i iy.2 (4) 


P1C PI/1 TJ1/1 

C25 — C24 — H24 


1 IA A 

120.4 


pn pi/i jji/1 
C23 — C24 — H24 


1 IA A 

120.4 


C24— C25— C26 


118.7 (4) 


C24— C25— H25 


120.6 


C26— C25— H25 


120.6 


N8— C26— C25 


122.4 (4) 


N8— C26— H26 


118.8 


C25— C26— H26 


118.8 



Hydrogen-bond geometry (A, °) 
D—H-A 
N4— H4N-02' 
N5— H5N-01' 



D — H H—A 
0.91 (2) 2.05 (2) 

0.92(2) 2.41(2) 



D-A D—H-A 
2.953 (7) 170 (5) 

3.310(6) 169(5) 
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C3— H3-C16" 


0.95 


2.78 


3.563 (4) 


140 


C7— H7C-C16™ 


0.98 


2.79 


3.634 (5) 


144 


C14— H14A-C13 iv 


0.99 


2.78 


3.493 (5) 


130 


CI 6— H16B-C16 V 


0.99 


2.81 


3.509 (5) 


128 


C19— H19A-C14 vi 


0.99 


2.70 


3.689 (6) 


174 


Cll— H11A-C12 


0.99 


2.81 


3.524 (5) 


129 


C13— H13B-C11 


0.99 


2.63 


3.461 (5) 


141 


C17— H17A-C15 


0.99 


2.78 


3.491 (5) 


129 


C14— H14A-02' 


0.99 


2.59 


3.331 (9) 


131 


C15— H15B-01' 


0.99 


2.60 


3.431 (7) 


142 


Symmetry codes: (i) 


-x+ 1 , -y+l , -z+1 ; (ii) x-l , y+l , z-l ; (iii) 


-x+2, -y+l, -z+1; (iv)x+l,^, 


z; (v)x-l,y, z; (vi) 


-x+l, 
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